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  
Abstract—We put forward in this paper a new method 
based on a Wireless Sensor Network from Crossbow 
technology for the IC-PCR1000 control and communication to 
lessen the impact of the unwanted EMI. This method is a new 
method that allows working in the band LF/LW/MW/FM 
without the EMI emitted by the power supply of the PC and 
IC-PCR1000 
 
Index Terms—Wireless Sensor Network (WSN), IC-
PCR1000, Electromagnetic Interference (EMI) 
 
I. INTRODUCTION 
The electrical wires can transport electromagnetic signals 
interferences [1] and play the role of an Electromagnetic 
Interference (henceforth EMI) antenna [2]. The PC power 
supply is an important source of EMI, and its 
internals/externals wires have a function of such EMI 
antennas. Among them, those coming out of communication 
port and the sound card.  
The IC-PCR1000 is a wideband radio receiver that is 
controlled by means of the serial port [3]. It is intended to 
receive command from the PC RS232 serial port. The effect 
of EMI stated above bars the reception in some frequency 
mode [4], when using the IC-PCR1000 connected to the PC 
[5]. For example, Low Frequency or LF (signals that range 
from 30kHz to 300 kHz), Long Wave or LW (signals that 
range from 150 kHz to 280 kHz), and Medium Wave or 
MW (signals that range from 530 kHz to 1620 kHz). 
We put forward in this paper a new method for the IC-
PCR1000 control and communication without connecting 
them to the PC to lessen the impact of the unwanted EMI. 
In addition to this significance, the system achieved allows 
some advantages like: 
1) Avoiding electromagnetic radiation hazards: IC-
PCR1000 can be used to take measurement of the signal 
strength by using the available S-meter function. This can 
be done in the case of having equipment that has 
electromagnetic radiation hazards such as radar. 
2) Remote control :  
 The relevant information in terms of signal 
measured (level, time, mode, frequency, etc.) are 
sent from the IC-PCR1000 to a remote PC through 
the Wireless Sensor Network (WSN). 
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 The IC-PCR1000 can receive command from a 
remote PC like setting the frequency, mode, 
bandwidth filter, volume, squelch, etc. 
3) Measurement process Monitoring: When detecting 
some signal of importance or high concentration, the motes 
send a message by the air to the base station. This message 
can be configured to activate an alarm, send an email and/or 
display data on the PC-base station screen. Additionally, 
data is saved into a data base which keeps saved all the 
information about the reception during all the period of 
scanning for their further processing.  
 
Fig. 1. Example of measurement process made by the research group 
"naval communications systems and signals" 
 
The method presented in this paper to control the IC-
PCR1000 is based on a Wireless Sensor Network from 
Crossbow technology [6] designed for the development of 
an infrastructure meant for the control and communication 
of the different system we are using. These motes, which 
are autonomous, small, robust and versatile systems, are 
linked to the IC-PCR1000 constituting a powerful and 
clean-method for the control and communication with IC-
PCR1000. 
In order to establish the necessary interconnection 
between the radio subsystem and the wireless 
communications link, we have tested the different ports 
available at each device [7]. 
Communication between the different elements of the 
system is supported by the available UARTs and GPIOs. 
 
II.  ICOM-PCR1000 
The IC-PCR-1000 is a wideband radio receiver that is 
controlled via the PC serial port. It has a wideband coverage 
from 100 kHz to 1.3 GHz and can operate at CW, LSB, 
USB, AM, FM and WFM mode. The filter bandwidth can 
be specified for each mode as follows: FM=6/15/50kHz, 
AM=3/6/15/50kHz, WFM=50/230 kHz, SSB=3/6 kHz and 
CW=3/6 kHz. 
 
Fig. 2. IC-PCR1000 receiver 
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 The receiver offer 21 choices for the steep size ranging 
from 1Hz to 1MHz, and have the different following 
function: 
1) The IF shift function is used for SSB and CW mode 
tuning. The purpose is to modify the pass band with which 
signals are received. If two signals are quite close and 
interfering with each other due to  limitation in term of 
narrow band, the IF shift is used to move the pass band 
away from the offending signal. This helps to reduce or 
remove the interference. The range for the IF shift is +/-
1,2kHz. 
2) The AFC function (Automatic Frequency Control) is 
used to correct signal drift when listening to FM signals. It 
must be used with a filter of 15 kHz or less to allow a 
tracking of the core frequency using 100 Hz steep.  
3) The tone squelch function is an FM feature that allows 
the selection of one of the fifty one tones between 67, 0 and 
254, 1 Hz. 
4) The AGC (Automatic Gain Control) function is used 
with the CW, SSB and AM modes to set the unstable audio 
levels due to changes in signal strength. 
5) The NB (Noise Blanker) function is used to eliminate 
pulse-type noise from SSB, CW and AM signals. 
6) The VSC (Voice Scan Control) function is used to 
help skip over uncontrolled carriers as well as birdie-type 
frequencies. 
 
III.  WIRELESS COMMUNICATION SUPPORT 
The communication used between the different systems is 
supported by an IRIS XM2110 mote [6, 7]. This mote 
features 250Kbp data rate, and outdoor line-of-sight ranges 
as far as 500m between nodes without amplification. The 
selection of a commercial platform is mainly based on the 
availability, together with a matured and tested hardware of 
a wide set of software tools. To be precise, an operating 
system, a programming language and compiler [8] for the 
mote microprocessor (Atmega1281), a software 
environment for mote programming and network 
monitoring and application development (Mote Works). 
A. Mote-PCR1000 Communication  
The most direct way to communicate the IC-PCR1000 
with the mote is using the available UARTs. Several 
adjustments are required. First, the serial port of the 
XM2110 mote operates by default at a higher baud rate than 
the IC-PCR1000; consequently, data that interchanges 
between them is initially disabled. This can be overcome by 
changing the mote baud rate at the software level. 
Another difficulty found is in the voltage levels 
representing the different logic states. An adapter chip is 
employed for this (MAX3222). 
 
Fig. 3. IC-PCR1000 Control 
This node has the following functions: 
1) Generates a repetitive sequence of command to be sent 
to the IC-PCR1000 
2) Sends the data over the UART port at every time fired 
(we use 1000 ms) to  node 2 
3) Constructs the packet filling up the message buffer 
with data received from IC-PCR1000 UART.  
4) Specifies target 
5) Broadcasts the message over the air 
 
The next diagram shows the connection for the TinyOS 
interfaces used. 
 
Fig. 4. connection for the interfaces used to program the node connected 
with the IC-PCR1000. 
 
We have used the HPLUARTC component that is 
responsible of data transmission over the UART. It provides 
the interface HPLUSART Control and HPLUART. 
HPLUARTC is a low level component that allows 
sending directly data of one byte over the serial port. 
The transmission of data over the UART port is controlled 
by the component TimerC. 
We have used the interfaces SendMsg provided by the 
GenericComm component to assume the task of sending 
message. 
B. Mote-PC Communication 
This mote is connected to the PC via the UART port and 
is used to receive the broadcast signal from the mote and 
then shows the signals on the PC screen through the UART 
port. 
 
Fig. 5. IC-PCR1000 Monitoring 
 
IV.  APPLICATIONS EXAMPLE: IC-PCR1000 REMOTE 
CONTROL FOR RADAR MEASUREMENT PROCESS 
In this experiment we used two motes. The first one 
connected to the IC-PCR1000 through the UART port and 
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 the second is connected to a remote PC through the UART. 
The commands are sent from the PC to the mote by the 
air, and the response from IC-PCR1000 is replied by the 
same way through the mote connected to this later. 
The objective of this experiment is to perform an 
automatic scanning by the IC-PCR1000 making a sweep 
over frequencies and modes of interest, so as to evaluate the 
radar signals behaviour.  
 
Fig. 6. Applications Example: IC-PCR1000 remote control for Radar 
measurement process 
 
A. Mote-PCR1000 Programming 
The commands from the mote to the IC-PCR1000 are 
sent in ASCII format as follow: 
Command + CR + LF  
CR = Chr$(13)  
LF = Chr$(10)  
The serial port of the XM2110 operates by default at a 
baud rate of 115200bps, while the IC-PCR1000's maximum 
baud rate is 38400 bps. Therefore, the baud rate of the 
XM2110 should be modified. This can be done at the mote 
software level. The lowest baud rate that is supported by the 
mote is 1200 bps. We decided to set both systems to 9600 
bps. 
We set the mote to this speed by changing the function of 
the file: “HPLUART0M.nc” as follow: 
 
Async command result_t UART.init ()  
  { 
    Outp (0, UBRR0H);  
    Outp (95, UBRR0L);  
    Outp ((0<<U2X), UCSR0A); 
    Outp (((1<<UCSZ1) | (1 << UCSZ0)), 
UCSR0C); 
    Outp (((1 << RXCIE) | (1 << TXCIE) | (1 << 
RXEN) | (1 << TXEN)), UCSR0B); 
    Return SUCCESS; 
  } 
At the IC-PCR1000 stage, the command used to change 
the baud rate was “G1”. To set it to 9600 bps, we used the 
command: 
G1 03 <CR><LF> 
After changing the baud rate of the receiver it was 
necessary to use the “G0?” command to check if the 
connection status was OK. 
V.  CONCLUSION 
A new method for controlling the IC-PCR1000 is 
developed. It is demonstrated that it is possible to 
communicate with the receiver without the use of the PC. 
This is achieved by implementing a protocol of 
communication using an IRIS XM2110 mote from 
Crossbow. The mote, autonomous, small, robust and 
versatile systems, is linked to the IC-PCR1000 UART port 
constituting a powerful and clean-method for the control 
and communication with IC-PCR1000. 
 This method is a new method that allows working 
in the band LF/LW/MW/FM without the EMI 
emitted by the power supply of the PC and IC-
PCR1000. 
The experiment made validates the feasibility of the 
method, and shows applications that can be derived from 
this, like: 
 IC-PCR1000 Remote control   
 Avoiding the electromagnetic radiation hazards 
 Monitoring of the Measurement process 
This method can have an important reference value for 
amateur radio experiment and measurement made in the 
LF/LW/MW/FM mode based on the IC-PCR1000. 
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